Primary sebocyte culture from occipital hair follicle was performed using Dulbecco's modified Eagle's medium (DMEM; Hyclone Laboratories, Logan, UT, USA) and Epilife (MEPI500CA; Gibco BRL, Grand Island, NY, USA). The second passage sebocytes were obtained for the study after identification with hematoxylin and eosin (Muto Pure Chemicals Co., Tokyo, Japan) and Oil Red O (Sigma; St. Louis, MO, USA) staining, and immunocytofluorescence with . Cultured sebocytes were also seeded on 60 mm dishes in quadruplicate for sebum lipid analysis. After 5 days, PBS was mixed and cells were collected with centrifugation (1,300g, 5 min). Lipid extraction solution (0.9% NaCl and 1% Triton X-100) was mixed to the precipitate and the mixture was homogenized with vortexing. The homogenized specimen was centrifuged (Fig. 1A∼C) . Upregulation of TNF-α in the sebocytes by P. acnes (10 10 CFU/μl) was not inhibited by vitamin D at 10 −6 M (Fig. 1D) . Upregulation of IL-1β, IL-6, IL-8 and TNF-α in the sebocytes by 40 mJ/cm 2 UVB showed more decreasing tendency after treatment with 10 −6 M vitamin D compared with 10 −8 M vitamin D (Fig.  1E∼H) . Upregulation of IL-1β, IL-6 and TNF-α in the sebocytes by 40 mJ/cm 2 UVB was inhibited 1 day after treatment with 10 −6 M vitamin D compared with control (Fig.  1E, F, H) . Upregulation of IL-1β, IL-6 (p＜0.05), IL-8 and TNF-α in the sebocytes by 70 mJ/cm 2 UVB showed much more decreasing tendency after treatment with 10 −6 M vitamin D compared with 10 −8 M vitamin D (Fig. 1E∼H ). Sebum production of cultured sebocytes after treatment with 10 −6 M vitamin D or P. acnes (10 10 CFU/μl) was increased. However, sebum production of cultured sebocytes after treatment with P. acnes (10 10 CFU/μl) was decreased by the addition of 10 −6 M vitamin D (Fig. 2) .
P. acnes plays a key role in the initiation of inflammatory acne 3 . Previous studies have demonstrated proliferation of the sebaceous glands and cultured sebocytes after UV irradiation 4, 5 . Sebocytes have shown the upregulation of inflammatory cytokines following treatment with UVB irradiation 6, 7 . Vitamin D has been reported to stimulate the proliferation of sebocytes and to inhibit their differentiation and lipid synthesis 4 . Furthermore, vitamin D decreases the production of inflammatory biomarkers, especially IL-6, IL-8, and MMP-9, from cultured sebocytes. Krämer et al. 8 Unlike our expectation and a previous report, the treatment of sebocytes with vitamin D only showed a mild increase in sebum production in this study. However, there was not statistically significant. Like this study, P. acnes extracts usually increase sebum production in hamster sebaceous glands both in vivo and in vitro 9 .
In conclusion, the treatment of sebocytes with vitamin D shows a tendency to inhibit the upregulation of inflammatory biomarkers by P. acnes and UVB irradiation.
On the basis of these findings, the use of vitamin D for inflammatory acne may be promising. This is supported by the report that in severe acne patients vitamin D deficiency significantly potentiates the inflammatory process 10 . In addition, the treatment of acne with vitamin D has been tried since long before. However, because of liphophilic property and high molecular weight of vitamin D, it should be considered that vitamin D in topical agents do not easily penetrate into the deep dermis, especially sebaceous gland.
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